Abstract. Root segments of vetch, barley, and pine were exposed to a nutrient solution containing 85Sr and 45Ca tracers. Translocation was measured from solutions containing stable ions at concentrations of 2.5 mM Ca, and at either 0.5 mM or 2.5 mM Sr. Polar transport was established between 12 and 18 hr in barley, and between 16 and 22 hr in vetch. Acropetal transport remained below 5 % of basipetal transport of tracer during these intervals. Transport in both vetch and barley usually deolined before an elapsed time of 24 hr unlike corn, which maintained its steady state beyond 24 hr. Pine was radically different in that it showed no difference between acropetal and basipetal transport rates and had very low rates. Sr transport in all plants studied to date paralleled that of Ca and the ratio Sr:Ca transported was equal to the ratio Sr:Ca in the nutrient. In vetch, stable Ca transport was reduced to one-fifth when Sr concentration was increased from 0.5 mM to 2.5 mM. Yet stable Sr transport did not change, indicating that the effect on transport was not due to competitive inhibition. A similar effect was less pronounced in barley, but could not be detected in pine. The magnitude of the transport rates varied considerably among the various species, corn having the greatest followed by barley, vetch, and pine in decreasing order. Transport did not correlate with root weight or surface area; it amounted to from 0.03 to 0.60 nanomoles per hr in these experiments as oompared to 7 nanomoles per hr previously established in corn (in all cases, 55 mm segments, sectioned 10 mm from apex).
Several investigators have shown that the rates of translocation of strontium or calcium tracers from the roots can vary significantlv among different plants (11, 18, 20, 23, 26, 28, 29) . Some have measured translocation from aqueous nutrient. others from soil. From these reports, absolute amounts of strontium or calcium translocated from roots to leaves could not be conmpared. However, the relative position of specific plants was in fairly good agreement despite the different combinations of plants used under various conditions. Menzel et al. (20) reported that corn translocated 8 times more strontium than cabbage, and Russell and Sanderson (29) found that corn translocated 14 times more calcium than barley did. The other studies showed less spread between test plants. Differences of 1 and one-half fold have been noted even between 2 genotypes of Hordeum vulgare (26) . Therefore, it would seem that absolute comparison can be made only for specific plants under exactly similar conditions.
Earlier work done in this Laboratory established polar transport characteristics of calcium and strontium in isolated segments of Zea wilavs (10, 32 of competitive inhibition were studied also in corn (15) . The purpose of the present studies was to compare vetch, barley and pine tunder the same conditions previously used for corn. Vicia sativa (common vetch) was cho-en as a representative dicotyledon, and its roots could be studied in the perfusion bridge previously described (10, 32) . Also. since it is a common pasture plant. measurement of its strontium transport might be directly applicable to fallout contamination problems. Pinlts radiata was selected as a representative gymnosperm. Barley was included as an additional monocotyledon that has been widely studied. 2) . Also, the plateau for basipetal transport was reached in about 2 hr rather than later. A definitely measurable acropetal transport was observed during the first 4 hr in these barley experiments, which was not measurable in vetch. This response undoubtedly was due to wounding, a phenomenon previously described for corn (10) . Like vetch, barley showed an increase in acropetal transport toward the end of 24 hr, and the increase did not exceed 5 % of the basipetal transport. In contrast to vetch, the Sr concentration used for carrier had little or no effect in barley on basipetal transport of 45Ca and 85Sr
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( fig 2C,2D) .
In pine, tracer transport differed radically from that in corn, vetch, or barley, in that polarity was absent. As figure 3 shows, basipetal transport was practically indistinguishable from acropetal transport, and both continued to increase even after 46 hr. In the absence of either polarity or unequivocal steady-state conditions, an arbitrary interval was selected in order to compare transport in pine with transport in the other plants studied. This interval was taken from 30 to 36 hr, an interval during which variability was minimum and transport magnitudes did not change markedly with time. The addition of Sr carrier had no significant effect on basipetal transport of 45Ca (fig 3) , and again, no reliable effect on acropetal transport of 45Ca, since the differences were smaller than standard errors. In both cases, 85Sr transport seems to be identical to 45Ca transport.
An understanding of stable element transport of either Ca or Sr ion requires assumption of some tracer-kinetic model, despite the fact that large accumulations of tracer are usually evidence of unloading of substance into a "sink" at the end of a translocation channel (4). This sink effect was The calcium concentration was maintained at 2.5 mM; the strontium concentration used is indicated. Mean values and SEM were calculated between the indicated perfusion times. The corn data are from a previotus report (15) . Difference significant at P <0.05 is denoted by* (Cochran "t" test). (3, 33) . In the present experiments (fig 1-3 (6, 10) . Sr inhibitory effects, also, must be negligible in this connection, because diurnal variation was absent at low or zero Sr concentration as well as at the higher concentration. Radiation effect cannot be ruled out definitively, although it seems unlikely. Radiation dose to the root segment here is less than 14 rad, whereas dose levels required to affect germinationi, growth, or mortality exceed 0.5 kilorad (17, 31; cf. 30) 2 Nevertheless, radiosensitivity at approximately 2 rad has been reported for cyclic variation of onion root potentials (13) , a process which may be related to ioIn pumping. Russian workers clainm similarly low level effects (1) , but most reports concern germination experiments. Considerable difficulty arises in the latter experiments in establislhing reliably that the low level effects are indeed radiation induced (7, 19 Literature Cited
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